The impact of biofi lms on reverse osmosis (RO) membrane performance loss was studied using a two-dimensional mathematical model that couples fl uid dynamics, salt and substrate mass transport and biofi lm development. Decline in the permeate fl ux was simulated at different salt concentrations in the feed assuming: (i) the same feed pressure and (ii) pressures adjusted for constant initial fl ux. The pattern of biofi lm development in the spacer-fi lled membrane channel was similar for all cases. Numerical results indicated that the detrimental effect of a biofi lm is more pronounced for higher salinity of the feed, effect mainly due to the biofi lm-enhanced concentration polarization. When pressure is increased to compensate for the osmotic pressure created by higher salt in feed, the local fl ux under the biofi lm strongly deteriorates while a slight fl ux enhancement is observed in biofi lm-free areas. Parametric variation within commonly measured range of biofi lm permeability did not affect strongly the fl ux. Smaller effective diffusion coeffi cients of salt in the biofi lm slightly decreased the permeate fl ux.
Introduction
Biofouling has been reported as a serious problem for reverse osmosis (RO) systems treating brackish water and seawater [1], drinking water [2] and wastewater [3] . Experimental studies have suggested several ways through which biofi lms can impact the membrane device performance: by introducing an additional hydraulic resistance [4], by increasing the feed channel pressure drop [2], and by enhancing concentration polarization [3] . A numerical model including all these effects was recently developed by Radu et al. [5] . We aim in this work at evaluating the relative importance of feed salinity and biofi lm formation on the mem-brane device performance, by using the computational approach from [5] .
Although biofouling seems to be a general problem for all RO membrane plants, the impact of biofi lms may not be the same for different water compositions (i.e., salt content). The effect of feed salinity on membrane performance in the absence of any fouling mechanism was addressed in previous modeling studies (numerical [6-8] and analytical [9] ). A recent review on the impact of salinity on membrane bioreactor performance has summarized several aspects associated to high salinity [10] . In general, a signifi cant fl ux decline is expected when increasing feed salinity (and maintaining a constant TMP) [11] .
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